Polyglutamine-mediated aggregation and cell death.
The expansion of CAG repeats is the genetic defect underlying eight neurodegenerative diseases. A common feature of these disorders is the presence of intracellular aggregates in neuronal cells. It is still unclear the significance of these cellular inclusions in the neurodegenerative process, since cell death without aggregate formation has been reported. We have constructed a synthetic fusion protein containing 17 or 43 CAG repeats and the green fluorescent protein that recapitulates the features of CAG-expanded alleles. Expression of 43, but not 17 CAG repeats results in formation of nuclear aggregates in human neuroblastoma cells. Moreover, the normal allele (17 CAG) is sequestered in the inclusion bodies. The presence of nuclear inclusions tightly correlates with apoptosis in cells expressing the protein encoding 43 CAG repeats. Cells harboring nuclear aggregates stop proliferation and undergo apoptosis. Moreover, the inhibition of protein degradation pathway increases intracellular aggregates and cell death. These data indicate that intranuclear aggregates induce apoptosis and suggest that the degradation of unfolded proteins improves cell survival.